).
A jejunal biopsy specimen showed intestinal lymphangiectasis with a dilated lacteal in most villi, maintenance of epithelial integrity, and minimal disturbance of villous architecture (see Fig.) . Routine investigations were all normal. There was no evidence of impaired hepatic protein synthesis, renal loss of albumin, or intestinal malabsorption. Symptomatic treatment with diuretics was continued.
In October she complained of increasing exertional dyspnoea and showed signs of cardiac failure. In addition to the dependent oedema there was a left-sided pleural effusion. The arterial pulse was regular, paradoxical, and of low volume (blood pressure 120/80). The jugular venous pressure was raised 8 cm. above the sternomanubrial junction with the patient resting at 45°. Kussmaul's sign was positive. The venous wave form comprised a prominent "a" wave and "y" descent. Chest x-ray films and cardiac screening showed possible right ventricular enlargement, no calcification, and normal pulsations. The E.C.G. showed lowvolume complexes and generally depressed T waves with inversion in leads V2, V3, and V4.
The et al., 1965; Takashima and Takekoshi, 1968) . A preoperative intestinal biopsy in one of those patients showed the histological features of intestinal lymphangiectasis; five weeks after pericardiectomy the histological appearance of the small intestine was normal (Wilkinson et al., 1965) .
The mechanism by which cardiac constriction produces intestinal lymphangiectasia is unknown. Less than 5 % of patients develop heart disease after irradiation. Fibrotic lesions involving both pericardium and, less often, myocardium occur only in the minority of patients and usually follow the administmrion of very high doses of irradiation, often in repeated courses (Cohn et al., 1967 Yournal, 1970, 4, 784-785 Classically the carcinoid syndrome produces chronic diarrhoea, cyanosis, flushes, respiratory distress, and valvular disease of the heart. Engelman et al. (1967) reported that parachlorophenylalanine, an inhibitor of tryptophan hydroxylase, is effective in depleting serotonin and relieved gastrointestinal symptoms in four of their five patients. The present case report on the effect of parachlorophenylalanine in another patient with the carcinoid syndrome confirms their observation. Emphasis is placed on study of the mental changes of our patient during treatment. After a three-month symptom-free period diarrhoea and oedema in the legs developed. She passed 20-30 stools a day, thus showing no response to even 100 drops of tincture of opium daily. She had lost 15 kg. in weight since the disease started. On admission to hospital in December 1967 she was emaciated, the liver was enlarged to 7 cm. below the costal margin, and pronounced pitting oedema of the ankles was noted. The heart was normal in size. and there was a grade II/IV apical systolic murmur. She excreted on average about 200 mg. of 5-hydroxyindoleacetic acid per day. Paper chromatography revealed no other abnormality of urinary indoles. Xylose absorption was impaired, the five-hour urinary excretion after a 25-g. oral dose being 2 7 g. The faeces were negative for occult blood and appeared to be free of ova, parasites, and bacterial pathogens. On a relatively constant daily intake of 100 g. of fat she excreted 10 to 15 g. of fat per day. Investigations showed protein 5.8 g7100 ml., with albumin 2.6 g. only, serum cholesterol 82 mg./100 ml., total lipids were 350 m./100 ml., and carotene was 47 mg./100 ml. Radiological examination of the chest and an electrocardiogram showed no abnormality.
The patient received one course of methysergide to a maximal dose of 4g. every six hours without decrease in the number of bowel movements or in the faecal fat content. A clinical trial with parachlorophenylalanine (supplied through the courtesy of Pfizer and Co., Groton, Connecticut) produced improvement in her condition. After 1 g. daily for five days, with slight change in symptoms, the dosage was raised to 8 g. a day with unquestionably good results. The number of diarrhoeic stools declined sharply, the oedema disappeared, and the appetite improved with consequent increase in weight. Further evidence of response to the medication was found in the laboratory results. The plasma proteins and lipids rose (Table I) , daily faecal fat decreased to 2-3 g., and the 5-hydroxyindoleacetic acid in the urine dropped to normal levels (Table II) .
Interesting psychological changes were noted during four days of treatment with 8 g. a day. The patient complained of severe fatigue and insomnia and became paranoid and hallucinatory. An electroencephalogram (E.E.G.) performed at this time showed an unstable background with bilateral theta and delta waves. The psychological disturbances disappeared when the dosage was decreased to 2 g. daily. E.E.G.s taken three months before the administration of the drug and three weeks after reducing the dosage showed a normal rhythm. When parachlorophenylalanine was replaced by a placebo the patient's condition worsened, the diarrhoea and the ankle oedema reappeared, the plasma proteins decreased, and the fat excreted in the stool rose to 9 g. a day. Once again parachlorophenylalanine was used, and within two days her general condition improved and the symptoms disappeared. When the dosage was raised to 8 g. daily in order to reproduce the psychological changes the patient once again experienced restlessness, insomnia, and a slight depression, but the hallucinations did not return and the E.E.G. remained normal.
When the patient had received 1 g. daily for three months the treatment had to be terminated owing to difficulties in obtaining the drug. This resulted in the reappearance of the diarrhoea to 20-30 watery stools a day.
On a subsequent admission the patient was acutely ill. Pertinent physical findings included cachexia, a loud systolic murmur along the left sternal border, an enlarged nodular liver extending to the level of the iliac crest, and oedema of the lower limbs. Chest and skeletal x-ray films showed diffuse metastases. The electrocardiogram was compatible with chronic cor-pulmonale. She died in the hospital on 8 August, 1968. Necropsy performed on the same day showed diffuse metastases in the liver, pancreas, spleen, adrenals, lungs, and myocardium. The cardiac murmur recorded during life was attributed to stenosis of the pulmonary valve, which was ascertained at necropsy. COMMENT Not all the clinical manifestations of the carcinoid syndrome were observed in this patient. Though diarrhoea is a common feature malabsorption in this condition is unusual. It seems that the cardiac involvement occurred early in the course of the disorder; cutaneous vasomotor episodes and respiratory distress, however, were absent.
Parachlorophenylalanine acts by inhibiting the hydroxylation of tryptophan to 5-hydroxytryptophan, which is the first and rate-limiting enzymatic step in the biosynthesis of 5-hydroxytryptamine. Our findings regarding parachlorophenylalanine are consistent with results of previous studies in animals, normal human subjects, and patients with carcinoid syndrome.
They tend to confirm that parachlorophenylalanine is a potent inhibitor of the biosynthesis of 5-hydroxyindoles (Engelman et al., 1967) . As indicated by changes in urinary 5-hydroxyindoleacetic acid, the synthesis of 5-hydroxyindoles in our patient was reduced to normal level by treatment with parachlorophenylalanine. The therapeutic effects of parachlorophenylalanine were clearly shown by the relief of gastrointestinal symptoms.
In addition to fatigue and dizziness this patient experienced hallucinations, striking insomnia, and diffuse E.E.G. changes while receiving 8 g. of parachlorophenylalanine a day. These disturbances, including the E.E.G. changes, disappeared after reducing the dose of the drug to 2 g. a day. It is not clear why a repeated high dose produced insomnia and slight depression but failed to reproduce the hallucinations and E.E.G. changes previously observed. Since serotonin does not penetrate the blood/brain barrier, and the half-life of serotonin in brain is less than one hour, treatment with parachlorophenylalanine should deplete brain serotonin very rapidly. Thus the psychic side effects of parachlorophenylalanine are of great interest, suggesting that the presence of 5-hydroxytryptamine is important for the normal functioning of the central nervous system. Though the drug is known to inhibit at least one further en7yme in the body-phenylalanine hydroxylase (Lipton et al., 1967) . and it may of course affect others, it is unlikely that the rise in the concentration of phenylalanine in plasma had contributed to the central effects of parachlorophenylalanine, since the maximal concentration of phenylalanine obtained in this patient was less than one-tenth of the concentration seen in phenylketonuric patients on a normal diet.
